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@ The Algorithm @ Architecture of the Yellow Sea Optical Model @ Surface and bottom optical environments of the Yellow Sea

Yellow Sea Surface a{440)-b{440) Yellow Sea Bottom ai{d440)-b({440)
In this poster we report on the development of a realtime environmental Y3QC October 1336: AC-3 Y20C Qctober 1396: ACS
model to extract spectral ight attenuation coefficient from the surface to the -
bottom of the Yellow Sea. It illustrates a technique that can be useful in the 1 - 13 - -
extraction of optical parameters in highly turbid and optically complex coastal Real TI me Rem Ote Se n S I n g 0 ptl ca I
areas. The modd whichis based on a back propagation neural network =
algorithm, is trained on optical and oceanographic parameters collected at AI g 0 rlth m
various locations in the Yelow Sea from 1996-2000. It relies for its real-time
estimations on fidal currents from a tidal model { ADJOINT) and temperature
and salinity from a statistical model (MODAS) that produces real time
estimations of these parameters at any depth around the world. Sediment
and bathymeltry databases provide measures of parti cle distribution and
depth. The modd can ingest satelite data but is not a requirement for its A
operation. The introduction of satellite data produces more accurate ; + i - + - - _ <l
estimates around river oufflows. However, access to clear data is limited in Satellite Imagew in situ Measurement Oceanng raphlc MﬂdEImQ i | Neura_l oTICAL
the Yellow Sea due to persistent cloudiness and fog. The accuracy of the model > Network s T -
model increases with the amount and variety of the input data. The best I—
estimates occur in coastal areas.
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aand b are important

The Yellow sea is dominated by particle scattering in res pons e to tidal forces. Exceptions
are isolated spots at the surface in the center of the Yellow Sea (yellow areas)

@ Offshore vs coastal absorption inthe Yellow Sea Bathymetry: an input to the model. @ Sediment: an input to the model.

Y300, June1996: Station 7 1-04 profile

@ Tides: an input to the mode.

SURFACE SEDIMENTS OF Areas of high sedim ent resus pension are also areas of strong tidal currents : These areas
YOO, 9606 ; Comstal Staion: Totzl® nd Cetritus Mbsomtion Eeflective AVHEERE j_mage ofthe coastof THE BD HAI AND YELLOW SEA occur off the coast of Inchon and Mok pso
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Coastal absorption profiles
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Offshore absorption profiles

This is an example of the products of the ADJOINT tidal m odel (Perkins) that feeds into the OPM
Colors denote tidal heights. Arrows indicate current speed and direction.

Tides: an input to the model. @ Sensitivity of the model to sea water density (Sigma-t)

Thetidal current is a Kelvin wave that propagates along the coasts of the Yellow Sea. As it propagate a1 ! L _ ! "
it changes the optical environment of the Yellow Sea. i
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Tidal currents atQ hours
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This is an example of the products of the A DJOINT tidal model (Perkins) that feeds into the OPM (€ (8)
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Colors denote tidal heights. Arrows indic ate cumrent speed and direction.

@ Sensitivity of the model to bathymetry Results of the neural net sensitivity tests to currents Samples of the model results: attenuation at depth Samples of the model results: surface C;,
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TRMSZ % errar Dis RM S [% errar
trained and tested with currents 0.013% 2.0

| RS trained and tested without currents n.o182 a3.678 174

RS
Battry =0.007 2 Batny = 0.033 . | _
Mo Bathy =0.0 04 | MoBdahly = 0.070 trained and tested with currents 0.0135 2.06
' ' trained with currents tested wio currents 01217 17.07

trained and tested with correct currents 0.0135 2.08
trained with correct currents | tested with 3-hour old current 0.0356 ' 2.81

trained and tested with correct currents 0.0135 2.0
trained with correct currents | tested with B-hour old current 0.1539 5.2

TR S= total Root Mean Square Error
DiS RMS = Depth/surface Foot mean Sguare Error
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Spectral attenuation with respect to depth at noon and 13 hours

Samples of the model results: vertical profiles of Cg5, for two stations Performance of default algorithm (without satellite image) Results and conclusions

Swimmer's Visibility in M
1} 5 =10

The YSOM computes spectral attenuation with respect to depth with minimal computation
time and high accuracy.

The performance of the model increases with the variety and amourt of data presented to
the model during the training phase.

There is insufficient evidence to indicate that the addition of satellte data produces a better
algorithm. However, there are places, such as river mouths and open waters, where the
satellite data can make important contributions to the algorithm.

Our data indicated that the model can only use satellite data within a small time frame
{about an hour) around the time of the satellite acquisition.

spectral attenuation coefficient with respect to depth for the Yellow Sea than the YSOM.

“’i < _— There is no known algorithm in or outside of the Navy that can produce better estimates of
-
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